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Cross-track inlcrfcromctric  SAR provides 3-dimensional radar images. The tcchniquc  relics on dctcrminin  the target
#elevation from the slant range diffcrcncc  observed by two antennas having a cross-track separation, The range iffcrcncc  is

dclcrmincd accurately using the phase diffcrcncc  measured from an intcrfcrograrn  obtained from the two complex images. A
kcy problcm is that the range diffwcnce  can only bc dctcrmincd  to within a rnultiplc  of the wavclcnglh  as the pha.sc diffcrcncc
is rncasurcd  rnodrrlo 2rc. Wc will discuss two different rncthods  to dctermirw  the unknown multiple of 2rc.

The algorithms arc the Split-spectrum Algorithm, and the ~CSidU:d  I)clay Estimation Method. l“hc Split-spectrum Algorithm
utilizes the, carrier frequency dcpcndcncc  of the intcrfcromctric  phase, splitting the available range bandwidth in two bands
provides two slighdy  different inlcrfcrograms  with a phase diffcrcncc  which corrcsporrds  to an intcrfcrogram  obtained with a
systcm with a carrier frequency which is the diffcrcncc  bctwccn the to band ccntcrs.  This differential intcrfcrogram  is
unambiguous, a facl which can bc used to dctcrminc  the absolute phase of the dcsircxl  ful I resolution intcrfcrogram.

The Residual Delay Estimation Mclhod  is based on the full bandwidlh  one-look images used to form the intcrfcrogram. The
first step in the algorithm is to form an intcrfcrograrn.  Then the phase of the intcrfcrogram  is unwrapped, which is the process
of c1 iminating  discont  inuitics  when the phase. ‘t”hc unwrappd  phase is identical with the absolute phase with the exception of a
constant which is an integer number of 27r. Thcrcforc  the unwrapped phase is also proportional to the range di ffcrcnce  of the 2
intcrfcromctric  channels except for a mulliplc  of the wavclcnglh.  Wc usc the unwrapped phase to interpolate onc channel so
that it overlays the other channel. The undctcrmincd  multiple of 2rt will now show up as a residual range off-set of onc channel
with respect to the other, an off-set which is indcpcndcnt of position. It is noted that an off-set of onc wavelength relative to the
(two way) range pixel spacing is typically on the order of a hundredth of a pixel which makes  the implementation of the
estimation of the residual delay non-trivial.

Wc will analyze the thcorctlcal  advantages and disadvantages of lhc two algorithms as WCII  as practical considerations from
a processor design and an algorithm implementation point of view. Wc will also compare actual results from applying the
algorithms to intcrfcromclric  SAR data acquired by the JPI. TOPSAR syslcrn.


